NATIONAL 
Puotoract’ Folder MODEL HRO-50 


TRIMMER 
TUNING AVE RECEPTION 


CONTROL, OFF-ON SELECTOR 


NATIONAL MODEL HRO-50 


NATIONAL 
MODEL HRO-50 


‘TRADE NAME, National, Model HRO~50 (Accesories-NFM-50, XCU 100/1000) 


MANUFACTURER National Co. Inc., Malden, Mass. 


TYPE SET AC Operated Multi-Band Communications Receiver (Accesories-Narrow Band FM Adaptor, Crystal 
Calibrator Unit) 


'TUBES(SEVENTEEN) Types 6BA6 Ist RF Amp., 6BA6 2nd RF Amp,, 6BE6 Mixer, 6C4 HF Ose., 6K7 Ist IF Amp., 6K7 
2nd IF Amp. ,6J7 BFO, 6H6 DET-AVC, 6SN7GT 5 Meter Amp. -Phase Inv., 6H6 Noise Limiter, 
6837 Audio Amp., (2) 6V6GT Power Output, 0B2 Voltage Regulator, 5U4G Rectifier, 6AK6 Crystal 
Osc., 68K7 FM IF Amp., 6H6 Ratio Det. 


POWER SUPPLY 110-120 or 220-240 Volts AC 


IWNOILLYN 


RATING 95 Amp. at 117 Volts AC 


OS-O¥H TAGOW 


TUNING RANGE Band "A" 14-30MC, "I 
"RY" 480-960KC, 
"AC" 21-21. 5MC 


7-14,4MC, "C" 3.5-7.3MC, "D" 1.7-4MC, 900-2050KC, 
180-430KC, "H" 100-200KC, "J" 50-100KC, "AA" 27.5-30MC, "AB" 25-35MC, 


‘TUNING GANG FULLY CLOSED 


DIAL CORD DRIVE 


HOWARD W. SAMS & CO., INC. « Indianapolis 1, Indiana 


“The listing of any available replocement part herein does not constitute in ony __tent, in any manner, is prohibited. No patent liability is assumed with respect to 
case @ recommendation, warranty or guaranty by Howard W. Sams & Co.,Inc., _the use of the information contained herein. Copyright 1950 by Howard W. 
{5 fo the quality and suitability of such replacement port. The numbers of these Soms & Co., Inc., Indionapolis 1, Indiana, U. S. of America. Copyright under In- 
parts have been compiled from information furnished to Howard W.Sams &Co.,  _ ternational Copyright Union. All rights reserved under Inter-American Copyright 
Inc., by the manufacturers of the particular type of replacement part listed. Union (1910) by Howard W. Sams &Co., Inc.” Printed in U. S. of America 


enn ee a aE Toe SET 12 FOLDER 7 


iF, 


X 
we) S 
a 
? 
4a 
& 
a 
* 
ae 
6 } 
is 


OS-O¥H 170G0W 
TWNOILYN 


PARTS LIST AND DESCRIPTIONS PARTS LIST AND DESCRIPTIONS (Continued) 
CONTROLS 


TUBES (SYLVANIA or Equivalent) 
T 


|! MA 
Nat USE BATIONAL: STANDARD | BASE NOTES INSTALLATION NOTES 
PART No. | REPLACEMENT | TYPE 

WI) St RF Amp. ‘BAG BAG 7K alter contr and wviteh 
v2 | andRF Amp. SBAS SBAS TBK 
vs | Mixer SBES OBES 1H 
v4 | HF Oscitiator ca ca 6B 
v5 | ist IF Amp. KT KT ™ 
v6 | and IF Amp, KT KT mR 
vi | BF Oscitiato ot oT ® 
ve | Det.-ave ous He 79 
vo | "5" Meter Amp. 

Phase Inv. esn7cT esntcT 85D 
vio | Noise Limite SHS He 7 
vil | Audio Amp. esr 6337 8x 
viz | Power Output evecr evect TAC 
vis | Power Output svect ever Ac 
vid | Voltage Regulator | 052 oB2 5B 
vis | Rectifier Suda sudG ST 
vis | Crystal Ose. GAKS GAK6 mK | XCU (100/1000KC Crystal Calibrator unit) 
vit | FMIF Amp, 6sK7 6sK7 an | NFM-50 (Narrow Band FM adaptor) 
vis_| Ratio Det. HE He 7 ___| NFM-50 (Narrow Band FM adaptor) 


CAPACITORS 
Capacity values. given in the rating column are in mfd. for Electrolytic 
‘and Paper Capacitors, and in mmfd, for Mica and Ceramic Capacitors. 
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Rs2 | 2200 . 
R53 | 4700 BTB-470 Voice Coil Shunt 

RS | 4.30 Noise Limiter Filament-Wire Wound 
RSS | 4.30 Det. Filament-Wire Wound 

Rse | 4. . 

RS? | 1500 Parasitic Suppressor-See Note 2 
RSs | 22K0 BTA-22K Ose. Screen-See Note 3 

R59 | 470Ka BTA-470K Ose. Plate 

R60 | 1 Meg. BTS-1 Meg. | FMIF Amp. Grid 

Rei | 10000 BTS-1000 FM IF Amp. Cathode 


PARTS LIST AND DESCRIPTIONS (Continued) 


CAPACITORS 


Capacity values given in the rating column are in mid. for Electrolytic 
and Paper Capacitors, and in mmfd. for Mica and Ceramic Capacitors. 


. “AND 
9 |_ INSTALLATION NOTES: 


Mixer Cath. Byp. 
‘Mixer Screen Byp. 
Decoupling * 


Fixed Trimmer 
Fined Padder 
Fixed Trimmer 


Decoupling 
AVC Filter 


Diode RF Filter 
BFO ser: 

BFO Coupling 
AF Coupling 
AVC Filter 


‘Audio Coupling 
Output Plate Byp, 


cr 


PARTS LIST AND DESCRIPTIONS (Continued) 


RESISTORS 
REA DATA 
Tren RATING NATIONAL, IRC IDENTIFICATION CODES 
j PART No. 
BIS-47K FMIF Amp. Screen 
BTS-4700 FM IF Amp. Decoupling 
BTS-15K Ratio Det, Diode Load 
BTS-15K Ratio Det. Diode Load 
BIS-47K De-emphasis 


|. Some models use a 330M resistor In this application: 
. Not used in all models. 
|. Some models use a 22002, 1 watt resistor in this application, 


TRANSFORMER (POWER) 


TA 
Tem taTING NATIONAL STANCOR eat Gucago 
td al x2 PART No. PART No, PART No, 
a fires sano ane ae ga he 
@ .95A | .140ADC |@ 24 @ 5.2 


g Drill new mounting holes. 


‘Add series resistor to reduce plate voltage. 


TRANSFORMER (AUDIO OUTPUT) 
7 


—=T 
mm RATING. 
Ne NATIONAL | stancor | ment | cHicaco INSTALLATION NOTES 
: PART No. PART No. | PART No, 
"FE | o00n | S008 [3000200 —|—Pis7-1 
er |tap@|cr | tap 
8a 80 
SPEAKER 
RERACEMENT DATA 
NATIONAL a INSTALLATION NOTES 
PART Ne. 
E 3 
s Mop. Pio-s | 8a-4 


FILTER CHOKE 


REPLACEMENT DATA 


Pee [prom 
1900.)_| PART No. 


INSTALLATION 
NOTES 


ae 


merit — | CHICAGO, 
PARTNo. | PART No, 


R-23110 D[D Drill new mounting 


holes. 


COILS (RF-IF) 


NOTES 
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(Continued) 


Includes trimmer, 2 capacitors and resistor. 


(RF-IF) 


COILS 


Hubba fs 
Himsa ||| 
BELLE 3888 2532288 2% 
2 
iH 


PARTS LIST AND DESCRIPTIONS 


DIAL LIGHTS 


MISCELLANEOUS 


SAG 2 Amp. at 2500 


; iE 
7H 
Bf bas 
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NATIONAL 
MODEL HRO-50 
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ALIGNMENT INSTRUCTIONS (CONT.) 
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ALIGNMENT INSTRUCTIONS (CONT.) 
lat RF STAGE ALIGNMENT WITH LOW IMPEDANCE TRANSMISION LINE SS SSS VSL CALMNANON UT usr 
nthe hgh frequency end tench bands Coe rsh oe mney a be eocneary 0 reaign te fret RF angi Exe anel callrate switch a the OKC postion. 


Tune in the signal {rom WWV and adjust A1S9 so that 100KC signal harmonic is zero beat with the signal received from WWV. 
Bet the bandspread switch to "General Coverage" position. Coil sets A, D, E and G do not havea first RF trimmer but 
is peak tuned by the antenna trimmer control on front panel of receiver. 
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Before attempting this adjustment set the controls as follows: Set the RF gain control at zero, the AVC switch to "AVC™, the 
control switch to "AM" and the AC switch to "ON", 

‘Adjust the "8" meter balancing control R6 for _& zero reading on the "S" meter. 

NARROW BAND FM ADAPTOR ALIGNMENT 

{It will be necessary to realign primary trimmer A6 as follows: Plug in the adaptor and adjust all controls for normal "AM™ 
operation. Disconnect the antenna and adjust A6 for maximum background noise. 

‘The NFM-50 adaptor unit is pre-aligned at the factory and realignment should not be required unless the adaptor is accidently 
misaligned, 

Uf the adaptor requires alignment set the controls as follows: Control switch to "NFM", the selectivity switch to “OFF”, the 
(user control to "OFF", the B+ switch to "ON", the AVC switch to "AVC", the RF gain control to "10. Plug in coll set "E™ 


available, if not plug in coll set "D". 


DUMMY com ‘CONNECT 
[ANTENNA] GENERATOR | GENERATOR! Com DIAL i ‘ADWUST REMARKS 

. [3008 High side thre Ts00RC ~ | Band E | Tune for ma [ De Prose] ASO] Dota a6 aad AT by taratng 
carbon antenna terminal | (Unmod.) | oF deflection. | to Point A. A137 | adjustment screws counter 
res. /MA". or 2.25MC| Band D Common to Slockwise as far as possibte. 

2 chassis. ‘Then adjust AI36 for maximam 
deflection. Adjust AIST for 
| zero reading. 


Not used | aise | Adjust for a null in audio out- | 
ut. “Readjust AIS7 and AI3® 

until a zero reading and a 

‘ull in audio output ts obtained. 


THE COOPERATION OF THE MANUFACTURER 
RECEIVER MAKES IT POSSIBLE TO BRING YOU TH 


‘A IHOTOPACT STANDARD NOTATION SCHEMATIC 
‘OtiewardW Some ene 1950. 
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OPERATION OF THE MANUFACTURER OF THIS 
MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


tom | _ toe mz [ms [me [ ms [ me | m7 | me |ropce 
va avoc_| ov. | s.svac | 248vpc | movoc | 1.4voc 
whe saype zm 
v3 
va 
sce yosvoc_| ov. s.svac_| ov. sosvoc_| $-1.6vpc|_ov. TOP CAH 
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RESISTANCE READINGS 


1 FUNCTION SWITCH IN “CW" POSITION. 
‘¢ CALIBRATION SWITCH IN 100 or 1000 POSITION. 


|. DC-Voltage measurements are a! 20,000 


‘ohms per volt; AC Voltages measured of 
1,000 ohms. 

Socket connections are shown ax bottom 
views. 


|. Measured values are from socket pin to 


common negative. 


A. Line voltage meintoined ot 117 volts for 


voltage readings. 
5. Nominal tolerance on component 


volves 


makes possible @ variation of =15% in 


sarge 


6. Volume control at maximum, no signal op- 


plied for voltoge measurements. 
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[000 Gaeamena Jucanc | Bands | wanc [Across | [ait 
Soon Ne rere tang ly coed, loosen set serows ad tern heal slowly ntl the @al reads [1° {Oy Hue se antenna acronm [AT 
enn | sige to chassis. 


zero. 
FO” at polnter, set the band selector until the band "D" seale appears and turn the main ting dil to 490 and set pointer 
to AMC. reference mark on dial scale 


x a E "TO ALIGNMENT 
Ta) Bat the AVC awitch t “OFF”, the control awitch to "CW", the phasing control at zero, the selectivity switch at "5" and }— 

the RF gain control at 10. un s ” amc . 14.4Mc 
‘(b) Vary the CWO conirol to point of lowest background noise and note the setting 
(Nav? he selectivity switch to "OFF" position, and adjust "CWO" control to point of lowest background noise and note the 

setting. 
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‘Adjust for maximum output, 


"ay it IF Alignments correct the two settings (b) and (c) should coincide and steps | thru 6 may be omitted. 
TF ALIGNMENT 
Goaiale Should be bet a Tollows except where noted otherwise: Set the control switch to "CW", the AVC switch to "OFF", | 1p. fal ae - 
ceeatrele a tontrol to tere, the selectivity switch to"S", the AF gain control to10, and the RF gain control to? bolic 
DUMMY SIGNAL, SIGNAL, RADIO ‘ourrut 
DUMMY! GENERATOR | GENERATOR) COLL DIAL QuTPUT | ADJUST REMARKS 
Direct [High side to pin? | 455KC ST ranine enna | Aarons “Rajuat the "CWO" control for 
|(Gria) of 6BE6 (V3). | (Uamod.) fully open | voice coll audio beat-note. If itis aift- 
Low side to chassis. ‘ct to obtain the beat note, an 
‘Adjustment of Al will be re- 
quired. Vary the signal genera-|13, ° . zamc | sanae | 1amc 
tor between 453 and 457KC for 


a sharp peak response. Set the 
generator at this peak for IF 


irect_| » reonin | 


4 
, | Set the selectivity switch to "I"! 
‘and adjust A2 for maximum 

outpat. 


1s. . = 3.5MC » | tune for max. 


output 
Tern seeciviy awieh “OFF 
position. Adjust for maximum 
‘output. 
— | —_ + 
I not, a slight adjustment of AD |i, * ¥ «mc Band D | 4Mc yu 
Fo beat does not oceur at “0” on Fetune gee 
‘open A33 to next peak, Adjust 
| {or maximum output and recheck 
for image. 
Get all controls as follows: Set the control switch to "AM", the AVC switch to "OFF", the selectivity switch to "OFF", the |17. 


RF gain control to 10, the bandspread switch to the general coverage position. 
“The position of the antenna and oscillator trimmers should be with the arrows of these controls in a vertical position. 


A34 | Adjust for maximum output. 


ALIGNMENT INSTRUCTIONS (CONT.) 


3s. [4000 nigh side antenna | tooxe | sana | 100K acre, [02 
| 4000 | sigh side antenna nae ] amc “heroes carton | terminals "A". Low on, 
4000 [sigh sie tema | amc | ou Arete ay [AM | Adit for mastmam outst es. | side to chassis. 
res. | side to chassis ‘Rea to next peak. Adjust for 
maximum output and recheck 
for image. 
me | stune tor max. 
== ‘a3 | Adjust for maximum output. 
Lame ” pee.) 
(pos. 4) 
‘A65 
{| _ (v0.2) 
peo (ecmets | Be a id . soKe » T soKe * [x66] Adjust untt signal ts heard, 
(008.7) 
Ke «| axe vTiner | Asst wt tga ts pera 
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200KC bad 200KC ‘Adjust until signal is heard. 
300KC = 300KC Adjust unttl signal is beard. 
arr. 
cere 
Sone ‘ = 
maa meas | er 
a 
owe caer oa 
cali otee 
Se ae 
Seenuets 
= 
1 = AST Adjust for maximum output. (pos. 6) 
(pos. 6) 82 
ASS (pos. 4) 
(pos. 4) ABS 
ASo (pos. 2) 
(pos. 2) 
w=, =) ==" is, Eee 
100KC > 100KC 7 Ago ‘Adjust until signal is heard. output (pos. 7) | Adjust A85, A86 and A87 for 
| semen 
(pos. 5) 
= . 
(pos. 8) 
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